A protease-resistant α-galactosidase from Pleurotus djamor with broad pH stability and good hydrolytic activity toward raffinose family oligosaccharides.
An acidic α-galactosidase designated as PDGI (Pleurotus djamor α-galactosidase) was purified to homogeneity with 290-fold purification and a specific activity of 52.18 units/mg by means of ion exchange chromatography and gel filtration chromatography. PDGI is a monomeric protein exhibiting a molecular mass of 60kDa in SDS-PAGE and gel filtration. The optimum pH and temperature of the enzyme with pNPGal as substrate were 5.0 and 53.5°C, respectively. It displayed great pH stability within the pH range 3.0-10.0. Besides, the enzyme harbored remarkable resistance to acid protease and varying degrees of tolerance to other proteases: trypsin>collagenase Type-I>α-chymotrypsin neutral protease>proteinaseK. It was strongly inhibited by K+, Cd2+, Cu2+, Hg2+, Al3+, Fe3+ and Ag + ions. The chemical modification reagents diethypyrocarbonate (DEPC), 2,3-butanedione (DIC) and trinitrophenol (TNBS) increased the activity of PDGI 1.5-fold whereas N-bromosuccinimide (NBS) and parachloro-mercuri-benzoate (PCMB) drastically suppressed its activity. PDGI displayed activity toward stachyose and raffinose. The Km values for hydrolysis of pNPGal, stachyose and raffinose were 0.76, 7.63 and 6.29mM, respectively. Furthermore, PDGI degraded raffinose and sthachyose. These results suggest that PDGI has great potential for elimination of the non-digestible and flatulence-causing oligosaccharides stachyose and raffinose from legumes.